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im&m i ] 

z <7>%mnwm<r> ±.\zmi&$ ntz ±^mm t 
*'M%< t ^ m > 

Buie^i5im*^ii. mmT%mmtmm±.fflmmt<7>?$\zwiin2 ntz-m^m^iz & ^ © 

[ff^JJt3 ] 

% i «jEftw±^mj£En^nic * 9 m i sjsM^jf i mmt % 9 . 

mmm i mmt \tm^^m^^m2m.m\^ir<r)mBtm\z & *> mmm i ftfui* ® 

m&m i -3 <v^-?nfr i mizmm^^mm^mTiz^^x . 

[tf^JM 5 ] 

II^JI 1 ~ 3 <m^-f tub- l JllcietX<7>^ltm**Tlcfev^T , 

bu le m m it m m -i± ^<b *f§ & 2 ti ^ <?> t- £> £ 
ituier ffimm t mmmm t it m - x- $> & 

[M^JI 7 ] 

If ^Jl 1 ~ 6 cr>\^-f ftfr 1 Jl lclQtX<50^IS , a#*Tlc is , 

it i ~ 7 w^tti^ i Jiicietx^^i^m^*^ tcfev^T . 

[If^Jl 9 ] 

11**10] BEST AVAILABLE COPV 
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Wtmam BEST AVAILABLE COP , 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

>*Vlcii, ¥*P#^H!b*# < fflu«b ftT § fc. :^^^)loi:LT, DRAM 
(Dynamic Random Access Memory) frfc < f£ ffl £ ftT v> h . 

D R AM<50*teieif.^T (i-MT, > * 'J -b fl, i: I* 7 ) \t „ \ m<?> * * ><i/ 9 t I m<F>M 
OSFET (Metal-oxide-semiconductor field effect transistor) ^ h ft *) » igK 2 

[ 0 0 0 3 ] 

nL%fr%^-9&m%L%ii-nit%h%^t^7X&-&iiLx^Zo ztz. dramt- 

ft&o c ft «b ft g tt . a- 57 x^- tr xft^x-'&l? i: ft 4fiia«^-?HIftfftt 
[ 0 0 0 4 ] 

wa**o^arftft ^m^^s^^i^^m* > * >; (f e 

RAM : Ferroelectric RAM) . gft»1£#*> ^mSJji^ ffl ^ /h^lflltt^ > * ') (MRA 
M : Magnetores i s t RAM) ft £ jb*ii i £ ftT is *) . tc 0f3£ $ ftT & . 

C<t>*T. FeRAMli. EUc#|fflfL<iftTu&C£:*b£>>K ft*&<7>^S^flri*T * ft 
It. V => v is =■ > 'J^ny''; ^DRAMtI§j|£T-§^tfflt^Tv^. 
[ 0 0 0 5 ] 

^i^m#«»<7> -5 *>> FeRAMtii, ± \z mitwm&mnfa vrnrn $ nx . snt^ 

ftMtttt, BaTiOj, PbT i O ir^)^n ^ ffijg (Perovskite) . L i 

Nb0 3 , L i T a 0 3 ft £<7>Wk -i 'i * + 4 h mm. ( Pseudo-i lmen i te) . P b N b 2 0 6 > 
Ba 2 NaNb 5 0| 5 it^?>7Xf> • -f u > X (TB) ffijg ( Tumgs ten-bronze) . 
SrBi 2 Ta 2 0j, B i 4 T i 3 O j 2 ft ^ fcf X v xjf ( B i smu t h layer-structure 

ferroelectric. BLSF) P b 2 N d 2 O 7 ft if <o >M n ? a t ffi it (Pyrochlore) tc^M 
2 ft -5 . 

[ 0 0 0 6 ] 

Zft<b<o* TtPb (Zr, Ti) Oj(PZT) TMSftiMIM*^, mm 
i-eitfc^oTv^. L^Lftfc*<b. *ft£-1r*»*»*fl:«»tt* ^rift^^te^« tc £ 9 A 

[ 0 0 0 7 ] 

SS«#+t^6*1M:^IS9k:aa £ftTfc 0 , C^^T-tjtlft^a f^J] A SM^iim#^hT^ 
v^li««Ji%ffl|*# (BLSF) ^St^tltv^, tf ^Jf^^3e^i^m#tt. 
^«^'l±tc^:S Zftm-Zfttb. mfttto^faB \z * *) l 0 ^®^$fbi--S 

[ 0 0 0 8 ] 

7 7 */ a. > t CO n £> *) t L T $ tl ^ F e R A M tc It , ± ic. x? 7 ?|i:F E 
T^lc^M^ ft*. 



~£W o =b <7> -5 . C tl 60 ti it T- . ^ -V ^ :x 9 4 1 ft *>|Sj § lc J: ») „ h 

7 > x- * 9-&9Ln&nftLAt>* : £<t'tz z fzmm t . > =& <^ r o j t r i j t *Sc*aj 

RAMlS. ^»l!ttt*LTv^. L ^ L & <b , F eRAMli, "r*- 9 -£Wt&ft^ t B 
, FeRAMU, 1 o > t 'J -b >i frW^ ~t Z> ffl f« 6** § i> *> x ft * ft ft © T- tt 4 
[ 0 0 0 9 ] 

Jij&LfcX y^IFeRAMCWL, FETIFeRAMIJ, ^-ffin^fi^ F e R A 
LTSBf $nToS. FET1F e R AMIi> H9>y^?lF eRAMHlftt 

*u z^iii)^, mo sf e t<7> y- k mm t * * *>\,&m<7>r- h &mm<r>i\*> 9 \z 

fatfiMikM-ZMW. LfcMFS (Metal-(erroelectric-semiconductor) IF eRAM, M 
O S F E TcoY- K mm<r>±.\zfamnfam-&MW.LrzMF M I S ( Metal-terroelec trie- 
met a l-insu I a tor-semi conductor) IF eRAM> ^ blcMO SF E T^r- h t Y 
- h te*IK*>Mlctt$!«#IK«£K LfcMF I S (Metal-ler roelectr i c-insul ator-semi 
conductor) SF eRAMiir^)l H 7>y*^?lF e R AM (3M#fF:£SK 2 #«S 

) . 

[0010] 

3*l<b<50FeRAMtt, MOSFE T ^ iflfF ic &88«#<7> #ft£ mm S •£ tz ^ <r> T 3h> *) 
[0011] 

FETIF eRAMTiJ, iftfPiIIi^«b . T , -7^*iiJLfctToT 3 fc. % SI ft 
. 1 h 9 > ^ * ? 1 * * >< ?IF e R A M Ic Jt^T fflf* ^ * 3 <T§^:i:6^, 

mm m it \z mm x- & s &m * n o . 

[00 1 2 ] 

L^t«rfe*«b. ±iE t fci^T-tt, mmnfr<7>m-&*mft±.izmi&'tz z t iz%% t*. 

^^fr^^Wfb^^ffiltft (Metal-Organic Chemical Vapor Deposition :MOCVD) 

[0013] CO 

ao. > =E 'J <7>«ff 1ftt** L < « < L T L * 7 . £fzX}&<7>Mi$.\Z. Y- h frh* * *>i $ 
^co >j - HZfzdb. h 7>yX5'<7)ON/OFFrt^^fb$ttl/J'7. ^ 

[0014] O 

±*B L c «b ib 4 <k 7 ic , /Xiftf^co 'J L T ii @ ^ tiT £ F eRAM^S 

'/^ r*S^MO C V D ?J vile flu £ x a'4a- u-"f-.-7»#^S/ 3 > (Pulsed laser 
depos i t ion. PLD) . Mffl'& * '* v 9 ') y 7ft ( r f-s p u 1 1 e r i ng , R F v 9 v tr ^ 



I- u ^ a'> y / ffic UMr*; n li V/ U 'N" '/ / (E UKUIOU t J I I U I I U II I C & V II d II I e b|)Ull 

ering) # £ fc* ^ l-f h tl & „ 
[0015] 

t&£, '/^v^vjii. mmx'itm^±mn izm^m^x-^ -s^^^t^s M^- 
[0016] 

&£^«vS2y^f$m-t m^^ifeiK^c j; zw&ti*±B tc?$m&t mm 

[0017] 

y~t £ z i: fc J; 9 $£B 2 ftz>m=?- . -f*>, * 7 x ? -^flxicttff $ -t±, vH/H^ff^i- 
& T- £> £ o P L D v£ T* 14 . ffl^-ftl ^ * < ^^'\^co ^mm^Mf^X' § & C t h . 

[0018] 

±mtrzM trtomrif&ii&iztt l . ^^m#^<?>ff^/^^vi t lt -v ? > cm 

lcxA-.y yftttvn) *>*&S $ tiTv^, ^'<v?att, :fel$K<7>ii5^ ^x^lr^^x 
# c i: & < . itltf £ mcomm m 0 (fiffi^ 7 * n s>) )b*lLf$fall:^ & £com 

[0019] 

&*^<bf£ffl£ tlT V> R F 7 v£lC:feuTli, h £ L X ft m. t ^ & 

mco^^^m^ . mitw^mnvf* mm ltus, t;^'^ ^at^xuxri^ 

r**'£^ t 2 *IT § fc. 
[ 0 0 2 0 ] 

? HoJgM&#<7>^Y£ i; LT. ff^ ^ a h a>itog (E C R) £ 9 

-?=> x^^wt^z *k zcoy^ x ^co%LW:mm*mm x^xnhtirz^ => x-?m*mm\zm 
ttL. mmiz h tmmt miz mm fox an nmmnm* mm l . ecrti^l 

y' 7 X ^Wi^ co -i ir > ^ ? - V -v h ^| § iA <&ir3£ ^ i±t , ?*>*v ? *) u ■SCiilc 
[ 0 0 2 1 ] 

ECR%*JfflLfc-75Xvtt % fi^yxjl (0. 0 lPaSS) T-^M, fi^^-^^f- 
(^Cl OeVgg) ^^T^-f^>^^;L.^-(^§iJi] N ^-f^-> fb^ ^ co fttl fc iff '14 ^ 

ECR^7X74"?)^ t>tt, ?$tiT^^<?>±tc?R*L JS 5H- « ^ lc ® 1$ =5r x. 

mcomw&miz^xfrz t tiTv^ 0 ft&oT. e c r ^vjti*. o 
mxm&Kcomfrfcf&T'Z z z t turn tx'* *) . >i y * * is $>mdb-zi%nrz ^ 
%cof%z>> n \z y- v t&mmcoMi&iz&^T \t. zco^%^^^mi-x\,^ (nmcm 



1 \J \J & J 

t?&^S«#<7>8l3ik:ouT«^;?ftTi>.&. Hfc, E C R v 7i£k: * * B i 4 T i 3O 
[ 0 0 2 3 ] 

1 0 ic^f * 7 9 0 1 <r> ±.%&\zm.mr*f&L tzfaftmtm 9 o 2<ojfttfite* 

902 <7>&tiim<7)mwi*. mm 903 tti 904 t^miz-mjz-zww-t z z 

t X ft 7 . 
[ 0 0 2 4 ] 

\z\t. \z m mt z ftn turn icm* &mm £ x \z ^ ni- & \z ui h % & o £. 

Hf fF^titt 1 ] «fp» 2 8 1 4 4 1 6 ^£18 
[ifffF£» 2 ] ifffF^ 2 7 7 9 9 9 7 ^-£38 
[«fF^C^3 ] ftm¥ 1 0 - 1 5 2 3 9 7 ^i>* 
[1f fF^tBR 4 ] 1 0 - 1 5 2 3 9 8 

[^fF^C^5] RUf 7 - 2 6 3 6 4 6 ^i>ffi 

[^Ntfp^c^ i ] um& r%»i*#ttfi-<^w»i:f5ffl j . y-xA^-asisR 

[#!tf fp^rm 2 ] ii^^T^ MK'7^>;^.i,y-, I58t, 2 4 3 1, 
1 9 9 1 (Ad P 1 • Phys. Lett. , 5 8, 2 4 3. ( 1 9 9 1 ) . 

iZLWfrffim l «k 7 ttiaa] 

[ 0 0 2 5 ] 

L ^ L # fc* <o , 0 1 0 L fcft IrlfcSR 5 k:}S^$ *iTv^ iiLfcMFSl 
F eRAM^y-F fllTt |i]*itc . _L ic ^^m#Jl £ fit x. <& ffim t ta o X 

£o HoT> 131 Olc^i-^^T-ti. MFSlFe R A U<r> mMj&fe \z m.±<?> fflm £ % Z> 

m\z*mi¥WHt%jt)*r*i&$ nx l * w j$#««^<ofE£*^ < ^xpig^^^^ifttttc a 

§ < ^^p^^o^- 9 m$ M^^SmX'3hZ Z t *>*^f,tS£ ft*. HRK HI 0 tc^i" 

^TT-a. 2frnig<nm$wfflLfrmf£2nx%it>-?. i^nmx^-9a>nm^^^-^ 

»v^n*:l:lc44. > * 'J LT^) O N/O F F tbt 3 SSTi *) . t 

<r> X it & ^ o fzo 
[ 0 0 2 6 ] 

* fc, 13 1 0 \z^~tm=F lca<b*i*ia«SE«JBE t x t- M ^ x li x ^a##^^x 9 0 
SS«#JB 9 0 2 60 ^® tc &± L X R8 tc. «T X li * -U«I1(F7'V7) $ ft & fc 4^ 

t^§5t$iiTv^„ c<?)fca6. iff fF^cs^ 5 xit. fammfa\zm-r z>tfm$&mxi$% 

X%<%Z>rzdb, t Xr 'J y Xib^ailc <v^(^i:f i^titu^, c ft ^ ^ C tz db \z 
flt^oTv^. L^L***<b, ceo J; 7 tc^Mlzisn h V =y v X > rMgLfrMtfmiZ 

[0027] ^ 

*^b^u, m±<?> j: 7 %\%m&*ffim-tz>rz#>\z%$tirz$j<7)x& *) . * v ^mizmm < 



03 



1 StC <fc£J "Z. Vff- 0\ 1 <S> /w WJ "J -r tx J 

[ 0 0 2 8] 

rti&zntzsmmftfrh* zmfecomz n^mmfam zco^mmwmco ±\zr^^n 
Tzt^mmt-k^tf; < t tfiii.. ^mm^nii. ^* < 1 1 2 -o<n&m*&A.x^z$jCD 

z co & 7 Srfi/iUcfcuT . TS^mffi i: _tgG«* i: <?> icMfv it -*f<£ EPfiBi- £ c £ ►) 
<fe "5 &¥i|^Mc =k afflT^Jrt V T$t^f|iJ$] & < t * % IS « # II tt . EP/jn<?*i 

^&3^.ie&*#'bti, Jig&mffiic, m'M%mj±*£\iw Lfz t % cornea. comm. \z 

[ 0 0 2 9 ] 

i&MT<Dnj££\l1ia\z iHl ©t/tfl J: *) 2iftJ/Ui£lf oil 2 ^fli ( flJ ±ie?Si© 

t lila] — T£> o T t £ 
[ 0 0 3 0 ] 

nwtnmiz & zmmwm.<7>^-f ti^-e&o x ^ =ku 0 

[ 0 0 3 1 ] 

*^bh \z&z^mmikm=?<7>mmi?Vkiz. mmco ±.\zrmmmm^^m-t &m lxnt 

t =t 2 o c^>^fl ^ >b ^ tl 9 - Y v V \Z % <D tx^ x ^ EP L T 7 => X J: 9 L /c 
^i^^: 9 - r -y h lZ'ffi3Z $ itX X ^ v 9 HLW.-&1&Z L, 9 - Y v h-£ffif&-f ^nn^T 'ffl 

mmm co ±.iz mm ~t z z tx. 2 ^co&mjkummfrhffii&z nrz^mnwt-h^^^m 
mfom^Tffimmmco ±.izntf&-? %m, 2 xnt . ^mm^m co ±ic ±mmm^mf^-r z m 
axnt^mz-z^coxabZo oj 

l^WcD%}$k] 

[ 0 0 3 2 ] h 

m*. rzmmt t^mmtxWitsMi&t ltzcdx . r^mmt ±.^mmt com iz mm. co $ 
mio.m^*£\iiw lx fammftm contain n it 2 z t t^mt % *) , %fetc-m&tn.w: r 

[^B^^^^f^ fzdbcom&cDftzm] o 
[ 0 0 3 3 ] "5 



13 1 it, ^mncommcormiz&rtz^mmfrmT-comi&m^M^ftiz^^mmmxih 
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"S3 o lil i K '|\ V * I t* > |7'J -<_ tdk ^ »TO HH ^ ' J W 'J U « ZK DA 1 KJ I _|_ K. TCI a* >13 1 V ^ 

. TS&mffiJI 10 3, HJ? 3 0 - 2 0 0 n mgS^)%il^l 104. ±g^m® 1 0 5 £ 
[ 0 0 3 4 ] 

o i a. *mft> t&mfc> z<vmn-&ttw<7>^-ftii}^ffii&$iix^x ; b 
ckv^ m i o i vi&mttnfrhffifcz tix^z m^. z&mm io2tttt<Tfc«kv*. * 
fc, m i o i Jb*^mtttt^)b^ti^^ tiTv^it^-. feftn 102, T^mffin 1 o 3 

tt£ < T<t J: < . C«OJg£-, #181±tt*^'b«fifc<?*lfc*tfi 1 0 1 T&Mmt & h , 
[ 0 0 3 5 ] 

Tg&m«/i 103, 1 05 it. Mz.it. a^(Pt) . >v=r-^> u cr u ) . 

& (Au) . la (Ag) %£<7>n&m*&t2M3&m<?>&mfrhMi&2itiT^n\s&^. 
zrz. rzmmm 103, ±gen*i 1 05 a. gft^ * > (tin) » u ( 

H f N ) s ^ t=.^ Nn>^^^ (SrRu0 2 ) . $Htffi$ft ( Z n 0 ) . 

X ( I T O ) . -7 v ft 7 > 57 > (LaFj) * £ *>M& it® *?WHtW ? v it® 

[ 0 0 3 6 ] 

tt&HBftJI 104ft, »fl;tt%Sltt#ft*t>4ft*&3 tl/cttfOT'^ 0. Witt, -<n 

h mm* ft ^nm. xit. s^^ + n otis> 2 <bic. ? > rx^> • 7* 

n > Xli^lfo . * lift ft il^ff ott^x MMn?a?iIt}fottlK)^ 

ft/£ £ tlT V^tllJ J: V*. 

i¥*fflk:tt. BaTiOj, Pb ( Z r , Ti) 0 3 , (Pb, La) (Zr, Ti) 0 3 
. L i N b O 3 . L i T a O 3 . P b N b 3 0 6 . P b N a N b 5 0 15 , C d 2 N b 2 0 7. Pb 
2 Nb 2 0 ? . Bi 4 Ti 3 0 12 . (Bi. La) 4 Ti 3 0 12 . S r B i 2 T a 2 O 9 & ir if 

[ 0 0 3 7 ] 

m i \z9FLrzfamn,fam?<7>mfamiz-o^xm.w-? z t . mx.it. r^mmm 1 0 3ti 

, HJ¥ 1 0nm^*f--)Algti.»), faffiMfam 10 4 ft. IH4 0 nm^B i 4 T i 2 
0 1 2 H T £> 0 N ± 5i5m« 1 0 5 tt . & fc> <b ft J$ <? ft <0 T *> £ . * *? . BU ifc L fc J: 7 IC 

. i o i Tkut&nm i o 2 ^ti^ii. c nizmz t^T-ttSr < , mmit & 

[ 0 0 3 8 ] 

w_h-?iftHj? Lfc, *fe«w 102, Tgp««w 103, fammtm 104, ±g&«!ffi 1 0 

5 it . mfaftKmft \t'&j&-? h fr. &m 9-Yv h 9 -Yv V t ji y #x , 

mm *t x , mm jj ^*^4sECR^5X7fl?^A'; 9 ^nsx^ -y 9 "Ax-m^-t 

ft tt «k v». 
[ 0 0 3 9 ] 

ecr^^xv^m- -v 57 v£x- a . Witt, v 7 xvmi t mmm uiitECRx 

$(illi^icie^^x^a# A L . 7' 7 XvMI^ 1 0 1 0 _4 P a jgl$<7> ]£ ^ ic i~ & <> g 
Cc7)^flgT*. 6&f\=J A >l*m^T 7 X^Mi^jlC 0 . 0 8 7 5 T fi&ii ^ 2 ^ CO 
-/7X74^Irt(c2. 4 5 GHz^v^nftt^AL, ff ^ hn>±t|)|H 
(ECR) ^5X7%Ht^5, ^ 
[0040] > 
ECR^7X7|i ( >f ;u frh<7>¥tWLm.Mlz <k 0 . «LlISlci3:l+<bti-Cv^S«S[*5 

^ ^o^l^lc-^^ X7Stf^t5. 4lK$nfcECR^7 X -7 60 7 *> . If tt film -i co 

n^^iMt j; *) 9 v <t>4> l . mut^i y<r>mizn\ # tts ^ n. fn 
m^ic «k smm^^^^D-t s ck 7 \z. -t%t>*>^ mn* m*bz & 7 \zmMmiz5\Q 



k KJ V t 1 J 

* "fx 132 (a) lc ^ <fc 7 lc , ±^®**Bq^fe (10 0) T'&tfi^jb* 1 ~ 2 n _ c m 
^p^^'j3>i^ft*3|ffii 0 1 ftffl* L, mWLl 0 1 ^ftH^fifi&fcii^fLTk^TK 
c7>vl^'Si:^7Ki: ^ 7 vit*m*£\zx *) titft L . z <r> 3b t mm £ * 5 . 
[ 0 0 4 2 ] 

out-, • mmttzmm 1 o 1 <7>±tc. 1 o 2 6*0^$ 
mmm 1 0 2 *>j&j&T-a, ±il/ce c r ?ns£fflv->, ?-y v v t lt^v 

M=3> (Si) fcfflo, ^7X7^^tL-C7^^> (Ar) t&$ktf fzE C R 

X><vySCJ:0, J"Ja>I«10UiC 4 Hffl * S 7 5g £ lc S i - 0 7>T lc «fe £ > 
? , u t _ K<Z>«6ttH 1 0 2*Wif&-tZ>o 
[ 0 0 4 3 ] 

0J;ctt> 1 0 _3 P a 6<7>l*|g&ff X/lclS:3i3 tiT o 4 7* 7 X v^/ft^fticrt* 2 0 sccm@ 
STAr^xtHAL. C C \z. 2. 4 5GHz^)70aft (5 0 OWgg) to. 0 
8 7 5 T^fi&if tt^S&lTtf^ O n F n ^ftoi^^j. t ^ c j. ^ ^ Xv^jfiS 
file A r <r>f => X-?t}*±i&2 tltztfimt 3 « & . s c cmli flTt*^ ijlft^ *> , 0 °C • 1 $ft 
l£comfcfr 1 frffllz 1 c m 3 "iTt*l& C kt^t. 
[ 0 0 4 4 ] 

±3£LfcC t\z J: *) tifcX^ XviJ, -f ^co^ic^iiic «k 9X7 Xv£/£ 

*) mmmnmizWL&znz. %rz, x => x^±j&m<7>iti □ tcieg$ nrz> n> ? - 

r -y h ic, BlUfemilS <k 0 fSMIftmTj (tfijxtf 5 0 0 W) z^ztlcJ:^ 
y 'Jn>?-yni:Ar n=? &m3z IT -v 57 > xm^^Sgc »k S i *4T 

[ 0 0 4 5 ] 

fsfflcaiaL, v$'i±fkc?nfe^^tc j: v *iz.gHt>- k&£„ 

W±<30 C k lc <k 0 x ^ 3 1 0 1 .Lie -Welti/ 3 > <b * £ 00 £ 1 0 0 n m 

&J£*>Jg J? 1 0 2 ttfcttflgi: "t* Ctfe'TU ( El 2 ( a ) ) . 

[ 0 0 4 6 ] 

ftfe. fettfll 1 0 2 tt. C*>*£»cfl2j&-*sTgBm«JB 103k ±gGlt1$ 1 0 5 lzmj±* 

ep^jn l rc^pic . >• ^ >s^x 1 o 1 icmff^anx * msi^mmw^ttic^wi- s ;k*« 

&o «k 7 C*6«% El 4 ^oT. Ife^JS 1 0 2 ~m<t~> ') > yL$><nftL<nm 

SttftiP^HlftLTtiVi. ±j& LfcE C R X^' -v ? J: * «^}^»ftT»4. x n 

>*«x 1 0 Uc^t LT^mltt LT v^flrv^*, ^ 'Jn>i^i 0 1 -zmf&L tcfrhWk<r>W>fc 
o x ^ =k 
[ 0 0 4 7 ] 

J^±^<t 7 ic L-c*fe»Ji 1 0 2 *mj%Lrz'&. ^mit. ?-ynkua^f-9z, 

(R u) *fflufcim#*>E C R X^'-v 9m\z J: •) . 1 0 2 <0 ± lc * ^ =. ^ U Wk * M 
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